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RFC

California-Nevada
River Forecast Center

OHD

Hydrology Laboratory

HSD

National Operational Hydrologic
Remote Sensing Center

NCEP

Environmental Modeling Center

OST

Programs and Plans Division

IWSP Approach

Assess S&T development
activities.

* Observing Systems  <Modeling and Testbeds
 Verification » External Partnerships
* Uncertainty » Other Concepts

Assess whether current NWS
activities cam support efficient
and effiective delivery ol new.
Water sclence! fior eperational
Implementation.

Recoammendl approaches te
maximize the strengths ofi each
NWS water science compomnent
and te streamiine water science
10 operations paths in meeting

the ebjectives.
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Water Science Objectives

Enhance Existing Hydrologic Products and Services
Provide New Water Resources Products and Services

Enable Rapid Infusion of Science and Technology

Unify the NOAA/NWS Water Science Enterprise

Enhance Partnerships to Leverage Capabilities
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Water Science Vision

Emerging Interdisciplinary
Water Science Paradigm

Understand and Harness
Predictability of Physical
Processes

Weather Ocean
Dynamics  Dynamics

Climate
Change and
Variability

Hydrologic
Processes

Water iy Water
Resources. Y Quality
Ecology Freshwater

Inflow to Ocean

Interdisciplinary
Environmental Prediction

NOAA, Partners, Collaborators

Integrated NWS
Water Science
Capabilities

Observing Systems and
Data Assimilation

Land Surface Hydrology
& Water Resources
Modeling

Development
&
Operations

Science & Technology
Infusion

Integrated
Products and
Services

Comprehensive

High-Resolution

Water Resources
Product Suite

Multiple
Applications
and Customers

National Focus,
Global Capability
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) Water Science Vision:

Integrated Products and Services

NWS-NDFD High-Resolution Gridded
Water Resources Product Suite (WRPS) Applications Partners

Local

Information Drought NWS
. initati Flood Management
Precipitation g er NOAA
« Snowpack Flash Flood Prediction _
« Soil Moisture, Runoff ~ Water Supply  Federal Agencies
U.S. « Evaporation Transportation Tribal Agencies
F .
OCUs « Groundwater Emergency State Agencies
Management
LOBAL e Ri | .
CEPEBILITY River flow Agriculture Local Agencies
* Surface Storage Debris Flows Private Sector

. \\/ater Quality

Ecosystems Academia
: Management
Regional-Global » Others
Information

Research

The WRPS includes a comprehensive suite of high-resolution (1-10 km) gridded hydrologic state variable and flux datasets
and derived products to support a wide range of future applications and services. Temporal characteristics of WRPS range
from current-hour analyses to forecasts of several months. Datasets include rainfall, snowfall, snow water equivalent,
snowpack temperature, snowmelt, soil moisture, soil temperature, evaporation, sublimation, streamflow, and surface storage.
Other hydrologic variables such as groundwater, fuel moisture, soil stability (e.g. debris flows potential), water quality, etc. are
also possible in this framework.
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Major Science Elements Included in

Water Science Objectives

Forcings

Infiltration

Storage

Precipitation 1 1 Air Temperature Winds Radiative Anthropogenic
PE PF Humidit
Q Q y Solar Aerosols
Liquid, solid, Extreme Events, Space-Time Variability Longwave Irrigation
[ I
Soil Hydraulics Soil Heterogeneity
Soil Characteristics
| | | | | | | | |
Snow Lakes Marshes & Reservoirs Soil Moisture Channel Canopy Ground Geologic
Wetlands _ & Temperature Storage Interception -water Transport
SWE, Depth Location Location .
Cover Extent Size Size Moisture Profile ~ Channel geometry Withdrawal =~ Karst Topography
Snowmelt Water Quality Management/ Temperature Profile Channel loss Recharge Volcanic Regions
Operations Frozen Soil Quality Fault Zones

Evaporation

Soil Evaporation Water Surfaces Snow Sublimation Evapotranspiration

Flow

Water Quality Runoff River Flow Coastal Zones Debris & Snow

Flows

Ungauged Basins

Sediment Transport Surface Flow River Ice Freshwater Inflow to

Temperature Subsurface Elow Diversions & Estuaries
Pollutants Return Flows Tidal Influences
Salinization Extreme Events

Channel Geometry

Surface

Properties

[ I I I
Land Use/Cover Soil Characteristics Topography Albedo

Vegetation Type, Density
Seasonal Phenomenology
Forest Burn Areas

Stream Networks
Basin Boundaries
Radiative Transfer Modeling

Varying capability in

NWS

Little or No Current
Capability in NWS
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' Current Water Science Framework

NCEP Coupled ocean-atmospheric

H
3

land surface model (global) WEATHER &

CLIMATE .
“FOCUS Observing
Coupled atmospheric-land surface — Systems
model (regional) Provide improved (Remote Sensing
and In Situ

— rediction of
- ‘ t X Observations

/ Emerging ~ atmospheric forcing

Ensemble ) HYDRO-LSM (Hydrologic
Data l
Exchange
HYDRO-LSM (Hydrologic

\Paidi?ﬂ ~” Land-Surface Modeling System)
Land-Surface Modeling System) WATER FOCUS

?Uncoupled)
(Uncoupled)

‘ Produce fine-scale

NOAA Labs

(Observations,
Modeling, etc.)

operational water
Flow models (hillslope, channel, resources monitoring

reservoir, diversion, return flow, and prediction.
/ Em—e-rga ~ hydraulic, others)
Ensemble ) OHD.

N\ Paradigm
Paradigm wy odel HSD/RI\IFOCI-éRSC,
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Water Science Vision: Integrated

Observing Systems and Data Assimilation

Integrated hydrologic and hydrometeorological observing systems
feed comprehensive data assimilation to improve multi-scale

monitoring and prediction

Comprehensive Analyses

Existing Obs. Systems and Data Sources

I

and Data Assimilation
(including quality control,
multisensor estimation and 4DDA)

Seamless, evolutionary

infusion of new

observing systems and

data sources

New Obs. Systems and Data Sources

L T

A

Data and Information
Gap Analysis
(e.g. high space-time

resolution)

Product Validation and
Customer Feedback

* NOSA (NOAA Observing
System Architecture)
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Water Science Vision: Integrated
Hydrologic Land Surface Modeling

Integrated, end-to-end hydrologic land-surface modeling framework is
centerpiece of new water science vision. This is necessary to improve
monitoring and prediction of water cycle at local, regional, continental and

global scales.

Regional Global
Atmosphere Atmosphere/Land Atmosphere/Land/Ocean
Modeling Modeling

Improving atmospheric
prediction across scales
improves water
prediction across scales IWSP Focus

Improving land surface
observations and
modeling improves
atmospheric prediction

Land
Continental-scale Local to Regional Water Resources
Land Modeling Land Modeling Modeling
Generates U.S.-focused, high- Supports local to regional applications, gﬁgp?gdsigt?é?]péﬁzgvnf“é?o:20220;:?3
resolution, short- to Ion_g-range Water including prognostic analysis of land qualiFljy of water incluéling C(?upling
Resources Product Suite (WRPS) surface/use changes with estuaries and tidal influences
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Needed Water Science Framework

Integrated
S&T Infusion

Coupled ocean/atmospheric/ WEATHER &
land-surface model (global) CLIMATE
‘ FOCUS

Provide improved
Coupled atmospheric/land-surface

prediction of
model (regional) atmospheric forcing

Observing
Systems

(Remote Sensing
and In Situ
Observations)

Common HYDRO-LSM (Hydrologic
Land-Surface Modeling System)
(Uncoupled)

WATER FOCUS

Produce fine-scale

Water resources models (hillslope, operational water
channel, reservoir, diversion, return flow, resources m_or_utorlng
hydraulic, others) and prediction.

NOAA Labs

(Observations,
Modeling, etc.)

|
|
|
|
: Interface with Estuary Models,
|

_ OHD,
Ensemble Water Quality Models HSD/NOHRSC,

l _ Land Surface Hydrology & RFCs

: Paradlgm Water Resources Modeling
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Principal Recommendation

e Establish a NOAA Water Science Center
(WSC) as the world leader in water science
and prediction by aligning existing science,
development, technology and operations
resources into a dynamic, integrated,
collaborative center of expertise
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Water Science Center

e Operational Functions
— Coordinate and advocate observing systems
» Hydrologic and hydrometeorological remote sensing (satellite, airborne, ground)
— Manage data streams
 Manage and organize data from in-situ observation networks (e.g. HADS)

— Operate national high-resolution Hydro-LSM, water resources models, and
comprehensive hydrologic and hydrometeorological data assimilation system

e Produce WRPS
* Populate NDFD

— Provide guidance to RFCs and WFOs

— Support science Infusion to RFCs and WFOs
* RFC version of Hydro-LSM and water resources models
* Hydrologic, hydrometeorological, and water resources applications for WFOs

« Development Functions
— Integrated development for all operational functions

— Hydro-Testbed Facility
— Interdisciplinary partnership with other agencies and external science partners
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Recommended Structure

National/International Customers
|

NOAA/NWS Water Science Center
(WSC)

External
Partners
NESDIS
NOAA Labs
NWS/IAO
(EMC, HPC,
(HSD, CSD)
NS
Regions

e
(%)
4
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o
o
—
o
=
=
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CPC, JCSDA)
OHD
(D)

(NOHRSC)

Local/Regional Customers
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Why this structure?

Creates critical mass for integrated, end-to-end, interdisciplinary
water science enterprise

— From observations to product delivery
— From atmosphere to estuary

— Comprehensive monitoring and prediction of a broad range
of water-related hazards, water resources and water quality

Improves efficiency, productivity, accountability and
transparency in development and implementation of new
science, technology, products and services

Creates a true “center” for NOAA/NWS's water resources
enterprise
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Expected Benefits of WSC

Current Structure

Little coordination and planning among the
players

Driven primarily by short-term operational
needs of the specific customers that each
player serves

Multiple doors for external partners and
stakeholders

Development and operations are
physically, functionally separated
* RFCs are out of primary development loop

Difficult to exploit collective NWS water
science resources

»

Yy ¥ 3 3

Recommended Structure

Single-point coordinated water science
and operations within NWS and NOAA

Guided by long-term vision of integrated
development, operations, products, and
services for NOAA/NWS

One door for external partners and
stakeholders

Development and operations are
synergistically linked

* RFCs are included in primary development loop
through Hydro-Testbed Facility

Full utilization and leveraging of water
science resources and capabilities in

NWS, NOAA and external partners
» Comprehensive suite of NWS hydrology and
water resources products and services
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Water Science Center

Flagship of NOAA’s Water Resources Enterprise

Weather and
Climate
Predictions

Science and
Technology
Infusion

Collaboration
and
Partnerships

Improved
Organizational
Structure

Inteqrated Water
Science, Operations, and Services

WATER SUPp,
Allrvno b

* NATIONAL ~

Water Resources Monitoring and Prediction

Improved and
Expanded
Products and
Services

Improved
Customer
Interaction

State-of-the-Art
Water Science

Unified Modeling
and Prediction
System

National Testbed
For Water Science
Development
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